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Abstract. The diseases of the cardiovascular system are frequent with dogs and are due to a
varied and  many times complex etiology. The atrioventricular bloc was the first requirement for
stimulation and still is the most common reason for stimulator implanting. The endocardial or
pericardial (pacemaker) artificial electric stimulators represent the sole sustainable therapeutic
solution. The case being the object of this work is a Boxer breed female, aged 12 years, who came to
the Surgery Clinic of Spiru Haret University following  a syncope and a pain of unknown origin
occurring during the sleep. The diagnosis set was 2nd to 3rd Mobitz degree atrioventricular  block and
it was decided  that the sole long term treatment  is a cardiac pacemaker implant.
Surgery was conducted under general anesthesia, by administering 0.02 – 0.04 mg/kg i.m. and
Butorphanol 0.2 – 0.4 mg/kg i.m. as pre-medication. Induction was conducted with Propofol 4 – 6
mg/kg i.v. and maintenance was conducted with sevofluranum inhaled anesthesia. The epicardial
pacemaker implant was made trans-diaphragmatically, the animal placed in decubitus dorsal position
and under general anesthesia, with assisted ventilation and  intense cardiac monitoring.
The stimulator implanting, as an invasive procedure, though involving the risk of
complications and failures, not only in the immediate post-surgery period, but also in the log run, was
the sole effective solution in the given situation.
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INTRODUCTION
Bradyarrhythmia is the lowering of cardiac frequency under the physiological ceilings,
with dogs having a body weight under 20 kg, a ventricular ratio below 70 bpm (beats per
minute), and with those having a body weight higher than 20 kg, a ventricular rate  slower
than 60 bpm.
Bradyarrhythmias can be divided into sinusal bradicardy, sinoatrial malfunctions and conduct
troubles.
The clinical significance of sinusal bradicardy is given by its very etiology, correction
being made by removing the bradicardy cause, by drug treatment, by administering
parasympathetic drugs (atropine), by administering catecholamine and  in the instance of
intrinsic  damage of the nodal tissue, by implanting a permanent cardiac stimulator.
These fall under the category of sinoatrial malfunctions: sinus node disease, sinus arrests and
sinoatrial blocks (SAB), ailments that are frequently encountered in association. In the sinusal
node  illness, the treatment aims at fighting each ailment generated by medication, as a
general rule by administering vagolitics or adrenergics, with  low results; its surgical
treatment consists in implanting a permanent cardiac stimulator.
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Sinusal arrest is frequently associated with the atrioventricular node disease, and the
treatment differs in relation to etiology; in the severe cases stimulation by permanent
pacemaker is used.
Sinoatrial blocks are 1st, 2nd and 3rd degree SAB and they share the etiology with the
sinusal arrests and have a similar treatment. The 1st degree atrioventricular bloc is installed
when the electric impulse crosses the atrioventricular node slower than normally; the 2nd
degree atrioventricular block is installed when certain impulses from the atrium are not
transmitted to ventricles, and may be of two types: Mobitz I (Wenckerbach) and type Mobitz
II (high degree, advanced block) when two or more impulses are not conducted to ventricles.
The 3rd degree atrioventricular block (total atrioventricular block) is installed when
none of the atrial impulses is transmitted to ventricles. The atrioventricular block was  the first
stimulation necessity and  still is the most common reason for stimulator implant.
Artificial endocardial or epicardial (pacemaker) electrical stimulators represent the
sole long term therapeutic solution (Yamashita et al., 2005; Kobayashi et al., 2003).
Pacemakers may be one-chambered, setting a ventricular rhythm, and they are endocardial
and epicardial, or two-chambered, a device that sets the rhythm of the atriums and ventricles
(Hildebrandt et al., 2009).
MATERIALS AND METHODS
In a 2nd or 3rd degree atrioventricular block there are two types of interventions, a non
invasive one, through the jugular vein, with endocardial stimulator and a trans-diaphragm
invasive one, with epicardial stimulator. The epicardial stimulator may  have an electrode
inserted by screwing or by attaching in suture points. After the electrode is attached, the probe
is connected to the pulse generator, which has been positioned in a skin pocket, at the back
head area.
The epicardial pacemaker implant was conducted trans-diaphragmatically, with the
animal in a dorsal decubitus position and under general anesthesia, with assisted ventilation.
After incision of the anatomic layers, a diaphragmatic incision was performed until the
pericardium could be seen, which was in turn incised. The electrode was attached by suture
points or it was screwed by two rotations and a half. The probe attached by means of the
electrode was brought to the level of the skin by means of a tunneling operation made under
the rib area and it was connected to the generator which was positioned between the
abdominal muscles. The pericardium was not sutured. Homeostasis was insured on the whole
duration of surgery, to avoid emergence of hemothorax and the diaphragm was closed,
avoiding pneumothorax.
RESULTS AND DISCUSSION
The case being the object of this work is a Boxer breed female aged 12 years, who
came to the Surgery Clinic of Spiru Haret University following syncope and a pain of
unknown origin occurring during the sleep.
After a general consult, it was found that it displayed cardiac rhythm disturbances,
detected upon the usual auscultation. A cardiac functionality evaluation was conducted
immediately by means of an ECG equipment, where a 2nd to 3rd Mobitz degree
atrioventricular block was found. Every four atrial beats, the ventricle presented a single beat.
Following investigation, the patient’s file was completed with the imagistic confirmation by
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echocardiography. After a certain diagnostic was set, it was decided  that the sole long term
treatment  is a cardiac pacemaker implant. Laboratory analyses were conducted to indicate the
state of the patient in view of surgery, to minimize the already existing risks due to the bad
heart functioning.
Surgery was conducted under general anesthesia, by administering 0.02 – 0.04 mg/kg
i.m. and Butorphanol 0.2 – 0.4 mg/kg i.m. as pre-medication. Induction was conducted with
Propofol 4 – 6 mg/kg i.v. and maintenance was conducted with sevofluranum inhaled
anesthesia. The patient was mechanically ventilated on the whole duration of surgery and was
under intense cardiac monitoring.
After anesthesia installation and patient preparation in point of asepsis and antisepsis
for surgery, all anatomical plans in the vicinity of the umbilical scar where incised up to the
xiphoid process, and in this particular case sternal osteotomy was also conducted, given that
this being the first surgery of this type, it was necessary to have a very good visualization of
the heart.
After the sternal osteotomy, the diaphragm was incised to free the pericardium which
was in turn incised. On the whole duration of these manipulations, a rigorous homeostasis was
ensured by means of the electro- cauter. The pericardium is pulled to the exterior by means of
the atraumatic pliers and the electrode is attached to the right ventricle exterior wall by means
of three suture points. Following attachment of the electrode, the probe attached to it is passed
by means of tunneling under the rib area towards the exterior of the thoracic cavity, at the
level of the abdominal musculature, where the cardiac stimuli generator is located, which is
set at the cardiac rhythm required by the specie, breed and age, 80 – 120 beats per minute.
Fig. 1. The epicardial pacemaker implant
As soon as the probe is attached to the generator, on the cardiac display immediately
appears the adjusting of the cardiac rhythm to a normal rhythm, set as mentioned above.
The wound ensuring the generator location in the cardiac muscle is closed immediately under
the skin, to be easily accessible in case other modifications of the cardiac rhythm are required.
The anatomic plans are closed, except for the pericardium, to avoid liquid
accumulation in the pericardium which leads to tamponade, the diaphragm is closed, and
consideration is given to prevent a pneumothorax.
The patient is under the influence of antibiotics therapy with 1st generation
cephalosporin from the moment of anesthesia induction and shall continue like that 90 more
minutes after surgery conclusion, and then it shall be under antibiotics treatment 7 more days.
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The positioning of the generator is monitored by radiological examination and the
generator functionality is checked for 48 hours post surgery. The following days a control
ECG was made and consideration was given to monitoring the patient every 3 – 6 months, all
its life.
CONCLUSIONS
 Cardiac stimulation represents a complex therapy, involving mechanic and electric issues
to support the heart physiology and is unavoidably subject to the emergence of adverse
effects, such as pneumothorax, post-surgery hydrothorax in case of severe ascites,
haematomas and seromas, dislocation of stimulation probes and functional challenges,
such as the pacemaker syndrome and the tachycardia mediated by the stimulator.
 The intra-surgery pneumothorax, the hemothorax and the hydrothorax being severe
complications require a prompt diagnosis and the implementation of a timely adequate
treatment. The haematomas and seromas in the region of the device pocket frequently
emerge, so that intra-surgery homeostasis is extremely important.
 The stimulator implanting, as an invasive procedure, though involving the risk of
complications and failures, not only in the immediate post-surgery period, but also in the
log run, was the sole effective solution in the given situation.
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